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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

El This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Certain observations on the international application 
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I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as 'originally filed' and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -20 as originally filed 

Claims, No.: 

3-13,19 (part) as originally filed 

1,2,14-18, asreceivedon 02/07/1999 with letter of 30/06/1999 

1 9 (part) 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-19 

No: Claims 

Inventive step (IS) Yes: Claims 1-19 

No: Claims 

Industrial applicability (I A) Yes: Claims 1-19 

No: Claims 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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SECTION V 

1 . The present application relates to hydrolysable systems for delivering an active 
agent (Claims 15 to 19) and methods for their preparation (Claims 1 to 14). 

2. The documents cited in the International Search Report (ISR) are consecutively 
numbered D1 to D6 in the order of their listing. If not indicated otherwise, 
reference is made to the passages cited in said ISR. 

Claims 15 to 19: hvdrolvsable systems for delivering an active agent 

3. Document D3 (E C Blossey et al, J. Org. Chem.,1990, Vol. 55, No. 15, pp 
4664-4668) discloses attachment of cholic acid derivatives to polymers using 
cross linkers in order to carry out synthetic chemical transformations. In these 
systems, the cholic acid derivative is bonded via the carboxylic acid group thereof 
to the hydroxy I group of the p-alkoxybenzyl-cross linked polystyrene resin i.e. 
HOCH 2 -C 6 H 4 -OCH 2 -C 6 H 4 -cross linked polystyrene resin, (see page 4668 in D3 
with reference to the " Polymer-Spacer-Dehydrocholate 4'). 

4. Thus, on bonding of said cholic acid derivative, the delivery system of document 
D3 comprises an active ingredient, i.e. the cholic acid derivative, and a 
hydrolysable covalent bond, i.e. an ester bond, as defined in Claim 15. If the linker 
(as further defined in present Claim 15) is taken to be the initial part of the p- 

alkoxybenzyl group only, i.e. HOCH 2 -C s H 4 - then said linker is joined to the 

remainder of the p-alkoxybenzyl moiety, i.e -OCH 2 -C 6 H 4 -cross linked 

polystyrene, via an oxvoen-carbon bond. 

5. Alternatively if the linker group of document D3 is taken to be the entire p- 
alkoxybenzyl group, the linker would be bonded to the polymer via a carbon to' 
carbon covalent bond 

6. Thus, the subject matter of Claim 1 5 differs from the prior art in the present 
attachment of the linker to the polymer is via one of a "a nitroaen-carbon bond, a 
sulfur-carbon bond and a phosphorus-carbon bond" instead of via a carbon- 
carbon or oxygen-carbon bond as taught in document D3. 
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7. Thus, the subject matter of Claims 1 5 to 1 9 is new (Article 33(2) PCT). 

8. The following comments relate to inventive step of Claims 15 to 19; document D3 
appears to be the closest prior art and (as indicated above) the difference 
between the subject matter of Claim 15 and the disclosure of document D3 is the 
present use of one of "a nitrogen-carbon bond, a sulfur-carbon bond and a 
phosphorus-carbon bond" instead of a carbon-carbon or oxygen-carbon bond as 
taught in document D3. In this regard, it is known that N-C, S-C or P-C bonds 
accept positive charges more readily than O-C bonds (or C-C bonds), i.e. it is 
easier to form ammonium, phosphonium or sulphonium ions than oxonium ions. 
This apparently facilitates swelling of the crosslinked polymer in aqueous 
environments (due probably to ionic interactions between the resulting charged 
groups and the water molecules). This swelling, in turn, facilitates hydrolysis of the 
hydrolysable covalent bond between the active ingredient and the linker and 
release of the active agent. 

9. There is no suggestion in document D3 that the C-C or O-C bonds may be 
advantageously replaced by N-C, S-C or P-C bonds in order to facilitate release of 
the active ingredient from the delivery system. Indeed, the studies detailed in 
document D3 do not appear to essentially involve release of the active ingredient, 
i.e. the cholic acid from the polymer support. 

10. Hence, it is not considered obvious on the basis of document D3 to arrive at the 
invention of present Claim 15. The subject matter of Claim 15 is, therefore, 
considered to be inventive (Article 33(3) PCT). 

11. In reaching the above conclusions, the International Preliminary Examining 
Authority has also taken into account the disclosure of document D4 (C Larsen et 
al, Acta. Pharm. Suec, 1988, Vol. 25, No. 1, pp 1-14). Although this document 
describes delivery systems for active agents wherein said active agent is attached 
to a polymer via a linker, it is further noted that, in a similar way to document D3, 
there is no disclosure or suggestion of attachment of the linker to the polymer via 
N-C. S-C or P-C bonds . Furthermore, there is no suggestion in document D4 that 
the dextran polymers thereof should be crosslinked thereby rendering them non- 
absorbable by the body. 
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Claims 1 to 14: methods for the preparation of the above hv drolvsable systems 

12. In view of the above comments relating to novelty and inventive step of the 
delivery systems of Claims 15 to 19, it follows that methods of preparing said 
delivery systems must also be new and inventive. Hence, the subject matter of 
Claims 1 to 14 is considered to be new and inventive (Article 33(2) and 33(3) 
PCT) 

SECTION VIII 

13. The description has not yet been brought into agreement with the amended 
claims. 
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CLAIM SHEET 

^ % A method for preparing a crosslinked polymeric 
selectively hydrolyzable delivery system for an active 
ingredient, said active ingredient containing a hydroxyl, 
co 2 H, amino, mercapto, or enolizable carbonyl moiety; said 
method comprising the steps of: 

(a) selecting (i) the active ingredient, (ii) a 
linker, and (iii) a crosslinked polymer; ■ 

(b) forming a combination of (i) and (ii) or (ii) and 
(iii) by, respectively, attaching the active 
ingredient to a linker through a hydrolyzable 
covalent bond formed with the hydroxyl, CO^H, amino, 
mercapto, or enolizable carbonyl moiety of the active 
ingredient to form an ester, carboxylic acid 
anhydride, amide, thioester, or enol ester; or 
forming a linker-polymer covalent bond selected from 
the group consisting of a nitrogen-carbon bond, a 
Dhosphorus-carbon bond and a sulfur-carbon bond 
between the linker and a portion of subunits of the 
crosslinked polymer; and 

(c) forming the delivery system by combining the 
combination of (i) and (ii) with the crosslinked 
polymer or the combination of (ii) and (iii) with the 
active ingredient by, respectively, forming the 
linker-polymer covalent bond selected from the group 
consisting of a nitrogen-carbon bond, a phosphorus- 
carbon bond and a sulfur-carbon bond between the 
combination of (i) and (ii) and a portion of subunits 
of the crosslinked polymer or attaching the active 
ingredient to the combination of (ii) and (iii) 
through the hydrolyzable ester, carboxylic acid 
anhydride, amide, thioester or enol ester covalent 
bond - 

2, The method of claim 1 wherein the hydrolyzable 
covalent bond is formed with a hydroxyl or a derivatized 
carboxylic acid substituent on the linker - 

AMENDED 



ft 



- 2^ 



14 . The method of claim 13 wherein the covalent bond 
chrough which the active ingredient is attached is 



rormecL wi 



i_th a hydroxyl moiety on the active ingredient. 





A delivery system comprising: an active ingredient 
covalentiy bonded to a /linker through a hydroiyzabie 
covalent bond formed /ith a hydroxy! , C02H, amino, 
mercapto , or enolizajtfle carbonyl moiety of the active 
ingredient to produst e , respectively, an ester, 
carboxyiic acid anhydride, amide, thioester, or enoi 
ester; said linker being covalent ly__ bonded^ to a^ porcion 
of subunit s of 

er- ■ ™ ~ 

oo 1 vine r_c ova 1 e n 



crosslinkec ^ polyrae r^hrough a lin ker- 
bond selected from the group 




consisting or Ja. nitrogen-carbon bond, 

sulfur-carbon bond, and a phosphorus - carbon 

flQ j - 

yG . The delivery system of claim \^ wherein the 
crosslinked polymer is selected from the group 
consisting of poly [ ( 4 - dial ky iaminome thy 1 )■ s tyrene ] , 
poly [ (3 -dialkylaminomethyl) styrene] , and mixtures of 
poly [ (4 -dial ky Iaminome thyl) styrene] and poly [ (3 - 
dialkyiaminomethyir styrene] . 



3/ 



The delivery system of claim ^/wherein the cross- 
linked polymer is poly [( 4 -dimethylaminomethyi ) styrene] , 
poly [ (3 -dime thy Iaminome thyi ) styrene] , or a mixture 
thereof . 

/j yS . The delivery system of claim \7i wherein 

/substantially "all scyrani'c subunits of the crosslinked 
polystyrene polymer not bonded to the linker are 
substituted by quaternary ammonium salt moieties. 

19. The delivery system of claim 18 wherein the active 
ingredient And the linker form a substituent on a 4 - 
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